The stability and vibration problems of shallow shells have been studied by many scientists [1, 2]. The usual approaches for those Problems were based on the partial differential equations of high order with unknown functions being displacement w and stress ip functions. Integrating these equations by analytical method usually are too difficult because of the high order of the differential equations even if for bending problems [3].
§0. INTRODUCTION
The stability and vibration problems of shallow shells have been studied by many scientists [1, 2] . The usual approaches for those Problems were based on the partial differential equations of high order with unknown functions being displacement w and stress ip functions. Integrating these equations by analytical method usually are too difficult because of the high order of the differential equations even if for bending problems [3] .
On the base of the integral representation of displacement functions through Green's functions the author has proposed a numerical method for solving the differential equations of the problem. These equations were solved approximately after producing them into linear algebraic equations by finite difference technique. §1. GOVERNING EQUATIONS Vlasov's governing differential equations for thin shallow shell with variable curvatures in the form of the. three displacements (U, V, W) have been employed [4, 5) where Ln, £12, ... ,L33 ~linear differential operators of the shell, h-thickness of the shell; X 0 , YO, Zo -harmonic surface loads situated ·on the shell, m-density of the mass for an unit-area, E -Young's modulus, r; -Poisson's coefficient.
For convenience in integration and computation, the dimensionless cartesian coordinates are used. In the case of free vibration ¥o = Yo = Zo = 0.
The three displacements in the governing equations are assumed in the form
(1.1)
Substituting the aboves into the governing equations for free vibration of the shells gives
In the Case of elastic stability the governing equations of the shell are
where operators in dimensional coordinates are [4, 5] The method to be presented is based on integral representation of displacement functions through Green's functions, by which the governing differential equations of the problem are converted .into linear algebraic equations by using finite difference technique.
According to this method, the region of the shell is divided into a set of orthogonal. lines 
where /, e and a are Green's functions associated with the-homogeneous eqs of (2.1} and the boundary conditions assumed for the clamped shell as follow u. = v = w = w 1 = 0 at X = 0 and X=t.
The integral equations (2.2) can be reduced to a summation by using Simpson's rule and for the numerical integration and by using second degree interpolation £ to relate the functions k, s and pat point (e, Yn) to those at points (X, Yn) then eqs (2.2) become
For all the lines paralleled to the X~axis, eqs (2.3) in matrix notation are
Similarly, eqs (2.1) can be reduced to
where * indicates the sequence of the nodal points along the lines paralleled to X·axis; T-a unitary transformation matrix to rearrang the nodal poir~ts in the Y -direction to the same order as those in the X -direction.
The required derivatives of u, v and win (1.2) and (1.3) are obtained by using the derivatives of Green's functions and the procedure of differential operators. For u, for example, the derivative
In the similar way, the derivatives for v and w can be obtained. Now, we consider the shallow shell for which the middle surface equation is 
. a a
b. The elastic stability problem
In the similar way, (1.3) can be solved for determining the buckling loads. The differential operators L~i (i, j = 1, 2, 3) are the same as formulated in (2.4}, and: Table 1 . It is obvious that the convergence is more rapid for low ratio (c/h = 5) than for higher ratio (c/h = 16). It is found that the main factor affecting on the convergence are the mesh size, the riSe of thickness ratio, boundary condictions and the degree of Green's function used in the solution. In Table 2 the comparison of the results of minimum natural frequency of the shell with Galerkin's solution was given. Remarks : 1 st mode -symmetrical in x and y directions; 2 nd mode -antisymmetrical in x and y directions; Multiplier (1/ a 2 ) ft/M. 
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